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Iden tification Description
Definition

Severeweathelincludes a variety aineteorological phenomena tteaedetrimental to citizens
and or infratructurein the Caunty. Theseatmospheric distibancesareusually characterized by
strong winds frequently comeed with rain, snow, sleet, hail, iaa,lightning. This definition
includes unusual weather disturbances such asdoesaor waterspouytarhich appar
infrequently in Pierce County. In didion, any heavy fall of snowr rainmightbe considered a
severe storm in its own riglfecondary hazards impactsthat can reglt from severe storms
includeflooding (see Flood ldzardChapter of te HIRA), landslides(seeLandslide Hazard
Chapter othe HIRA), power outageéseeEnergy Emergncy Hazard Chapter of the HIRANd
closedtransportation routes liing emergency response, polluti@md environmental damage
(see Trangortation Accident$lazard Chagmr of the HIRA)

This chaptemwill not coverrainstormssince the primary hazards that occur from heawy aae
flooding, landslides and erosigate effects of rain will be cogred in thechaptes on flooding
and landbdes

Types?
Hail

Hailstormsoccur when freezing water in thunderstariouds accumulates in layers around an
icy core Hail can cause damady battering crops, structures, automobiles and transportation
systemsWhile Pierce Couty does get occasionhéailstormsthey seldom include hail stones
large enouglto cause majodamaye However, when hailstones are lafgespecially when
combinedwith high winds damage can be extensive

Ice Storms

Ice storm®ccur whenrain falls outof the warm, moist uppéayer of atmosphere into a below
freezing, drier layer near the grouritherain freezes on contact with the cold ground and other
surfaceslt accumulates on exposed surfaces such as trees, roads, houseinpsywetic. The
acamulated weight of thigce, especially when accompanied by wind, can cause damage to
trees anditility wires. Ice storms are usually of short duration from seveiraltes to a few

hours. However, the danger left behind will last uatiking temperatwe allows for thawing.

Snowstorms

Snowstorms or blizzardsvhich are snowstorms accompanied ghhwind and/or poor
visibility, occur occasionally in the County. A@mstorm including warmer moist air from the
Pacific Oceanoverrunningexisting cold subfezing aiycould contime to drop snow for several

days.

SEVEREWEATHER - PAGE-2
PIERCECOUNTYHAZARDIDENTIFICATION ANDRISK ASSESSMET 2020



Thunderstorms

A severethunderstormproduces a tornado, winds of at least 58 mphk(ia@s), and/or hail at
least 1" in diameter. Structural wind damage mayly the occurrence aisevere thunderst.
A thunderstorris wind equalo or greater than 40 mph (35 knots) andit bf at least 11s
defined as approaching sevdrghtningis avisible electrical disharge produced by a
thunderstorm. The discharge may occur within dwken clouds, betweethe cloud and air,
betwe@ a cloudand the ground or between the ground and a cloud

Tornadoes and Table SW-1 Fujita Tornado Damage Scie

Waterspouts SCALE W'(',:'ME),E)ST' TYPICAL DAMAGE
Tornadoes are the most FO 65-85 Minor damage.Peels surfacefbsome roofs, some

. damage to gutters or siding, branches brakétrees;
violent weather phenomenon shallow rootedtrees pushed over.
known. Theirfunnel shaped EF1 86-110 Moderate damage Roofs severely stripped, mobile

homes overtined or badly damaged, loss of exterio

CIOUdS_ rotate at speeds up to doors; windows and other glassoken.
300 miles per hour or mare EF2 111-135 Considerable damageRoofs torn offwell-
ard large ones magffect constructedhousesfoundatims of frame homes
areasrom onequarter toa shifted,mobile homegompletely destroyedarge

. . trees snapped or uprootedht-object missiles
mile and a halfn width, see generated; cars lifted off ground.
TableSW-1.They may travel EF3 136165 Severe damageEntire stories of weltonstructed
for some distance a|though houses destroye severe damage to lardeuildings

- swch as shopping malls; trains overturnbdavy cars
seldom nore than 15 miles lifted off the ground and thren; structures with weak|
Tornadoes are proded by foundations blown away some distance
strong thunderstormSuch EF4 166-200 Extretmetd?jrgageto r:jeaLtcita:‘ destrl;ction. Well-
constructed busesand whole frame hoes

thunderstorms (_:an also . completelyleveled; carshrown,andsmallmissiles
produce largdail, heavy rain generated.
ard strong sustained winds EF5 >200 L\/Iaszive_damagde.Strong frame rlou_sv?s Ie\(/jeled off

; oundations and swept awasteelreinforced concrete
overa lager geographlc area. structuregritically damaged; high rise buildings e
A waterspouts a tornado severe structural defonation. Incredible phenomena

occurring oer water. will occur.
Specifically, it normal refers
to a small, relatively weatotating column of air over water beneath@vering cumulus cloud

Windstorms

There are far main types ofindstorm tracks that impact the Pacific Northwest and Pierce
County as ideified in FigureSW-1. From theseystems wo basic windstorm patternave
emergedhat impactPierce CountyThese g thesouth-wind event and theeastwind event; see
maps MalSW-1 and MapSW-2. Southwind eventsare generallyargescaleevents that déct
large portions oPierce Couty, and oftermost d Western Washingtoand possibly Western
Oregon In occasional casesheymayeven affectireasas far south as Northern California
Southwind events due to funneling effectgan each up to 100 mpih confined areas such as
the Tacoma Narrowsln cortrast eastwind eventsare more limitedHigh pressur@n the east
side of the Cascad®lountain Range cre&sairflow over the peaks and passasdthrough the
funneling dfect of thevalleys,thewind increases dramatically in spedd it descends tise
valleys and then exits into the lowlands around Eclam and Buckleythe wind can pickip
enough speetb damage buildings, rip down power lines, and destroy fe@ues it leaveshe

SEVEREWEATHER - PAGE-3
PIERCECOUNTYHAZARDIDENTIFICATION ANDRISK ASSESSMET 2020



proximity of the foothills the wind tends to di®wn rapidly causig little damage to the rest of
the County.

While the® are the primgrwind events to cae damage within the Countiey are not the
only problem A strong north wind event combinedth a higher than normal tide can cause
coastal fl@ding along the Canty shorelines and can push extra water into the losemhes of
thePuyallup River.

Localized geographic conditions can exacerbate the problem, causing an increase in wind
intensity Ridges, valleys, mountains, and even large buildiagsredirect wid flow and cause
local variations in damage.

Figure SW-1 Windstorm Track S$®
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Profile

Location and E xtent

Severeweather of all typedirectly and indirectly affects the entire County. Due to variations in
geographic locationral elevationcertain areas of the County are more vulbleréo widespread
severe weathervents including: windstorm, snostorm, and ice stormMapsSW-1 andSW-2
show theseverewindstorm hazard for Pierce County as depicted in South Biedt and the
East Wind EventThe map Bows Pierce County and the enttef severe windstorms with
predominant wind direction.
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Map SW-1 Pierce County SeveréNeather Wind Hazardd South-Wind Event*

PIERCE COUNTY SEVERE STORM HAZARD AREA-South Wind Event

KITSAP COUNTY

by P e T 7 ‘i& o

The South Wind Event is a Winter Event (October through March)
Maximum Speed of Gusts (MPH)

Sources: Dr. Cliff Mass, Ph. D.,

University of Washington, Department of Atmospheric Studies
Henry E. (Ted) Buehner

Warning Coordination Meterologist, National Weather Services
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Map SW-2 Pierce County SeveréNeather Wind Hazardd EastWind-Event®

PIERCE COUNTY SEVERE STORM HAZARD AREA-Enumclaw East Wind Event

KITSAP COUNTY

R JUN DR |

The Enumclaw East Wind Event is a Winter Event (November through February)

Sources: Dr. Cliff Mass, Ph. D.,

University of Washington, Department of Atmospheric Studies
Henry E. (Ted) Buehner

Warning Coordination Meterologist, National Weather Services
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Occurr ences

Historically, Pierce County has hagverainstances of sevenseather While not 3 of these have
caused major lonrtermimpacts they allhaed i sr upt e d -tgpdayoagptivitedasd pdsadya
burden, espeally on the poor ad etderly. Table SW-2 lists someof theothernotable severe storms
(weather)in Pierce County.

Table SW-2 Notable SevereWeather in Pierce County

DATE

DESCRIPTION

HAIL

June 2007

Nati onal Weather Servi cenhdasl(
the Cacads of eastern Pierce Countyhile hail has been a regular
additionto thunderstorms in the Pugg&ound basinand have caused
minor damagethere are no majdrailstormsthat havehadhail large
enoughin the populated are#s causeenough damage far mgjor
declaration

ICE STORMS

January 2011

December 1996
Februay 1997

(Federal Disaster#159

A series of winter storms delivered snow, freezing rain, wamand
wind to the west coast producing floods, snow and ice damade, g
landslides.

SNOWSTORMS

February8-24, 2019

Winter Storm Mayabrought8-24 inches ofsnow for nearlytwo
weeksin WA. Governor Inkeesigned aremergency prdamation
that emwompassedll countieson Feb 8. The PierceCountyEOCwas
activated to level twdvirtually), the CountyPlanning andPublic
Works Departmenplowed24/7 until the sorms &d, andthe search
ard rescue 4x4 teatnarsported over 130 hospital stefl 1
dispatchers, and public works staff whererunning thesnowplows
within seven dayd-rom Feb8-9 six to twelve intes of sow fell in
the County. In Puyallup there as twelveinches ofreporedsnowand
Lakewoal andTacomareported eighinches of snow.

January 143, 2012

(Federal Disaster #4056)

0 S n o verda gesulied in heavy snow and local high winds,
causingdamagenf more than $32 million

Decembed 2,2008i
January 5, 2009

(FederaDisastefEmergeny #1825)

A cold snap with multiple dayof snow closed roads and eventually
recordsnowevent wasleclared with a snoemergency declared for
the County.

November 272006

Up to six nches fell througbut theCounty, followed bytwo days of
subfreezingtemperatures.

January9-10, 2006

Up to sevennches fell througbut the County, followed by twdays
of subfreezingtemperatures.

January 2004

Successive snowfalld freezing causes EOC activation and ates
of Pierce County governemt due to severgeater conditions. 5.5
inches recoreld in Tacoma, up to 12 inches recorded in southern ¢
of County.
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November 121, 1996
(Federal Disaster #1152)

Up to 12 inchesf snow, knocking out power, causing roadhool,
and business closes.

November 1719&%

A snowstorm combined with a abpell lasted for over a week
causing power outages, traftongestion, broken pipes, and all
around havoc with the normal dé&yday business of the County.

February 198

Significant snowfall

Jarnuary 9, 1980

Up t015 nches of snow fell throughout tidounty.

January 1972

Snowing in the County with drifts up four feet. Winds with the
snow were clocked at 25 mph.

November 211960

Up to seven inches of snow fell thghout the County, knockingub
power.

March5, 1960

Up to seven inches of snowIféhroughout the County.

January 16, 1950

Tacoma had driftep totwelvefeet. Economic loss in the County ra
into millions ofdollars.

February 1, 1916

From two to fourfeet of snow fell throughd Western Washgton.

THUNDERSTORMS

Septenber7, 2019

The National Weather Service counted more than 2,200-¢tsud
ground lightning strikes the Puget Sounareabetween 6 p.m. @h
11 p.m., a rate of 440 an holihe Washintpn State Fawas
evacuatedandno injuries wee reportedvithin the County

May 9, 2017

Lightning struck Good Samaritan Hospiidlly Tower in Puyallup
One of the 800/HZz phones was rendered inoperable leayonly
two to communicatevith EMS, otherhospitals andthe Pierce Gunty
EOC.

TORNADOES AND WAT ERSPOUTS

October 11, 2014

Waterspotioff Anderson Island in South Puget &dwunever hit land
and lasted for a couple of minutes

April 27, 204

A tornado (EF0), maximum width of 25 yards, touched/ian
Eatonville for less thaa minue. Estimated peakind speed was 75
mph.

Septembe6, 2009

A tornado (F1high end) touche down at Lake Tapps and continue
in a NE direction for 9.6 miles wi winds from 100110 mph.

February 19, 2007

A funnel clow was repored near Ortinglt did not touch down.

June 18, 2002

A funnel cloud was raarded in the Gig Harbor area. It did iotich
down.

September 27 2001

This F1 tornado began as a funneluclover the Puyallup Valley anc
then moving to the NE touetl down in he Bonney Lakeraa.

May 31, 1997

A tornado (F1) touched down in south Ta@near the Tacoma Mal
damaging a chgh, power lines, and few other buildings.

June 23, 1996

A tornado (B) touched down in north Tacoma running north into
Ruston,damaging sor homes, downing nunber of trees and
breaking power lines.

September 241981

A tornado touched down at Gray Fein Ft. Lewis.

June 12, 1978

A tornado touched down in E. Tacomala Ft. Lewis.
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October 5, 1899

A tornado devastated att of landfrom 300 to 60Q/ardswide from
Mossy Rek and Osborne in Lewis County totdg. The storm was
strong enough to upot old growth forest.

WINDSTORMS

Januanb-6, 2019

Southwindstormwith guss more than ® mph left20,000customers
without powerwhen a largeree knocked out the Taena Public
Utilities substation in Grahariemperaturdigh was52 degrees F
andthelow 36. The City of Orting was hiparticularlyhardand
opened a charging center at their City Hall during the .day

January 72007

Windstorm came into Washington causing minor damadpeerce
County but major damage to isolated counties such as ChelartyC¢

December 4, 206

(Federal Disastr #1682)
Hanukkah Eve Windstorm of 2006

Southwind event, serious damagésdughoutWestern Washington.
Over 1,500,000 people were without poysome as long as 10 days
Major tree and electrical damage.

Novemberl2-15, 2006

Damaging winds up to 86 mplbn coast and 60 mph around wester
interior. Power was out to over 100,000.

Februay 17, 2006

Eastwind event, localized to Pierce Counpyoduced sustained
winds of 4050mph for 18hrsknocking down trees and per lines
and casingover $4,000,000 ipublic damage alone in the County.

December 25, 2005

Christmas Day Gale bawinds of40+ mph recorded at a number of
weather stations in Pieread other counties in W. Washington

December 2003

Eastwind event cases downed treeppwe outages, and daage to
property in Buckley, Eatonville, Bonney Lake and surrounding are
Sustained wnds of 60 mph and gusts up to 80 mph.

December 1995

Windgorms starting in Northern California generated winds in exq
of 100mph andcontinueal tothe north into Caada causing three
states, including Washington, to issue disaster proclansati

March1995

Windstorms created multiple poweutages and downerckes.

January 1993

(Federal Disaster #9831

Inauguration Day Storm.

November 1981

High winds in Western Waghgton.

October 1962

(Federal Disaster #137)

Columbus Day Storm recordedmndis up to 8 mph in Pierce County.
This was less than in some othegas. Maximum wind speed in othg
areas reached as high as 150 mplorigeest recorded imwdsiorm in
Pierce Couty History causing extensive damage throughout the
County.

November 1958

High winds inWestern Washington.

November 7, 1940

Tacoma Narrows Brige blown down.

Recurrence Rate

Based on the previous history of seversatherthathas impacted Pierce Countgnd
information from the National Weather Serviitewasdetermined the mbability d recurrence
for the severe storms hazardAierce Countyo bea fiveyearor less occurrence.
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Hail

To date (2@9) thevarious hailstomsin the @unty have causdimited damage to some of
Pierce County6s Taeonly reartédhailsora With pail largelerotigh to
have causedxtensivedamage in the pastvas located in the Cascadksnor hailstormshappen
on almost yearly basis somewhere in the Coufiyice large hail is such a rare ooenceit is
listedas a 100 year or less ocance.

/ce Storms

Therecord shows only a single significant ice storm in the pasty@arsit was theefore
determined the probaility of recurrence aa 100 yearr lessoccurrence

Snowsorms

TableSW-1 lists 15 significant snowtorms in thegast 100/ears. Taking thisssan averagé
wasdetermined that snastorms of consequencegdpen asatenyearor lessoccurrence

Thunderstorms

Thunderstorms occwmost every yar. The frequency in whicthereis an impact to people,
propery, or the envionment has been a largéocus in reent yearsespecially nw that we are
experiencinga droudnt and wildfiresareabig concernHowever, die tothelack of data
collection on tis hazardlit is an estimatefive yearor lessreoccurrerce.

Tornadoes

While notas frequent as witsdorms there have beeregenrecordedornadoesn the past 20
years Given thisfrequencyit wasdetermined the probability of recurrence2fisyearor less.

Windstorms

Wind has plged a prominent role in the history@megenciesand disasters immding
communities within Pierce Countylajor events, seTableSW-1, have occurredourteentimes
during the past 70 yeaasid caused millionsaf o | | a r of GamageRietcé Count can
expect some windelated problms on an anral basis, althougliew of these causextensive
damageBased on the hisrical frequency blarge wndstormst wasdetermined the probability
of recurrence atenyeas or less.

Impacts

Ascan be seen abouhie impacts from sevemweather can be largelygendent on the type of
incident.Since severweather can rangedm snavstorms to érnadoesome are grouped
together whileothersarefactored out in this section.
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Health and Safety of Persons in the Affected Area atthe Time of the
Incident

Hail

Over the years, ail has not been majorfactor in Pierce Canty. While injury and even dathto
peopleand animalshatarein thewrongplaceat the wrong time&an occur, the size dail that
impacts Pierce County is udlyatoo small to cause injyror deakh. While the damage to crops,
cars and other items out theweather cabe dramat, direct mpacts to people in the affected
area of Pierce Countgre usually limited to mincstings and bruisesiowever, should a
hailstorm with large hail stoes occurindividuals could be injugtand in rare instanceslled.

Ice Stormsnd Snovgtorms

Figure SW-2 Snowstorm Q1/2004 DowntownTacoma

Direct impactdrom ice stormsnd winter
stormscan includenjuriessuch as
hypothermiafrostbte, falls, bunt force
traumafrom falling debrisor death
Accidentscanoccurwhen people walkn
icy walkways or orthe ground
Transportéion accidentsncrease
drasticaly with icy roads. Inaddition, the
oveloadof iceon treesor utility wires can
cawse limbs or wires © break. Tiese can
fall on individuals, automales, or homes
causingtraumatic injuris or death.In the
case ofdownedutility wires fires canstat
or individuals could be electrocuted.

Direct impacts on thgenerapublic canbe espeailly prevalent in theesidentially challenged
individuals(formally known as homeless)lderadultpopulatiors andany personsvho lose heat
and power for exteratlperiods of timeThere is an increase in injuries and deéthis
accidents andn some caesincreasein heart attacks from individuals attptmg to $iovel

snow from walkways and sheways.Individualson homebasedife support systems could be
advesely impacted by the power outages if they do not lalvackugowersystem.

Depending on he depth of the snowhe length of tine it stays aroundindthe number of
downedtree limbs or treedn lines road closuresould solate some individuglpossibly for
days.

A combination otthecold and laclof powerwill force many people to findtarnate ways of
cooking ancheating. Those who attempt to comkhed with barbecue grillshibachisor
portable geerators iside any buildingun the risk of carbon monoxide poisoniegding to
brain damageand death

SEVEREWEATHER - PAGE-12
PIERCECOUNTYHAZARDIDENTIFICATION ANDRISK ASSESSMET 2020



Access tublic transpodtion, sheltes, storesandbusinesses, heatthrefacilities, and
govanmentsewricescan allbe compraised due to snovsee Figur&SW-2. In many cases the
hills and slopesf manyof the roadsind streetsestricts individual8movanens. This remains
the caseintl road crewsansandandplow roads

Thunderstorms

Lightning is one of the leading causes of weattedaited fatalitis. But the odds of being struck
by lightning in a given year are ordgyound 1 in 500,000. However, some factors can put you at
greaer riskfor being $ruck. Regonal, seasonal, and occtioaal differences affect your risk of
being injured by lightningLightning can occur during any time of the year, but lightning
casudies are highest during summer. July is generally the monthivatimest lightning
Lightning strikes often occur in the afteon. In fact, twethirds of all lightningcasualties occur
between noon and 6piaghtning most often strikes people who worksde or engage in
outdoor recreational activities. More thathad of lightning strike de¢hs occur on farms. Other
common paces are industrial locations and private residences. idotish and material
handling such as loading and unloading are tivihe most common workelated activities
where lightning strike occur®

Tornadaes and Waterspouts

Most tomadaes thathave hstorically impacted Pierce County have been rather small. The
exception is the October 1899 todaaThe results of any tornadoan be devastating to those

caught inone. However,the number of people injured or killed atfneé nunier of houss,
busineses,community facilities, etc. destroyed or damaged varies dramatically depending on the
sizeof the tanado, where it touches doywaind how long it is in contaetith the groundbr

water.

As we often see in the Midlest personscaught in a tornado can exgélying debris and
collapsing buildings @the main causef injury and dedt.

Windstorms

Windstorms are one of the ergencies that impacall Figure SW-3 Satellite Image-Hanukkah Eve Windstorm
of Pierce County on a regular basgome are much

more damaging than others. For those like the

Hanukkah Ee Windstorm of 2006see FigureéSW-3°,

the impact on the falic can be very seve.

Individuals can be hit by flying detsfalling limbs
andtrees During pastwindstorms cars havbeen
crushedand houses split by falling trees. Individuals
can sufferinjury or deathDowned wireshave been
known toelectrocte individuals as hapened in Gig
Harbor in theHanukkah Eve Widstormof 2006
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